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(54) TUBE ROLLING OUT APPARATUS 
(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined Oat 
portions, supporting wtth use of axles rolling out members, mounted on supporting plates. The flat 
portions are in the form of cylindrical counterbores, whose axis coincide wtth axis of the rolling 
out members. The counterbore has grooves, opened at Its one side. The supporting plate are arranged 
In the grooves and rigidly connected wtth the axles of the rolling out members. Each above 
mentioned groove has at Its end portion an additional groove. Bach supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt 2 cl, 7 dwg 
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(54) YCTPOflCTBO jyiH PA3BAJTBUOBKM TPVB 

(57) Abstract 

ItootipeTCHKe npep^asBajxao jyui pasaanuipBai nepexpwBaTe/iefl H3 npo^amcbix TpytS, ycTaBaatt K Ba eMbix 
b cxBSUKKBAX. Ha foxosoft noBcpxHocTM Kopnyca BbnmnHCHU KaxjiOHHue btxocxbx yuacrxH, Ha xoropfetx c 
nowomtjo ocen Ha onopHbtx nnacmBax ycraHoaneHW BajifeqyxmjHe anacarrbt (B3). IXttoasjac yuacTKH 
BunoiiHeHu b ntpfi upnBBjjpmvxsDC qexoBOK (U). Oca U cosna^ajoT c ochwh B3. Ha U BbmonneHbi 
OTKpbrrbie c o/nioro xoHna casu (II). Onopnue nnacrmnj pacnonoxemj bIIb aemo cooaHW c ocjruH B3. 
Ha OTKpbrrou xohbx xax^oro n BbmonHCH flonamnrrenbHbifl n. KaM^an anopaan nnaenma csa6xeHa 
BbicrynoM. pa3uetucnm>iw d floncuiHirrcnbHOM II. Kopnyt c onopHUMH nnacrsmaMH oxBaTbieaev raftxa. 
Tax an coBOxynHOCTb npsauaxoB oGooocHjaBacT noBfcancHHc Ha^cmHocTH ycrpoacrua. 1 3. n. $-mx, 7 an. 
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Description {OnHcaaxe M3o6pereHMjiI: 

H3o6pcTcanc othochtch k 6ypemoo a KamrranfeHowy peuoB-ry csBaxHH b cpe«na3Ha^cH0. a qacTHOCTB. 
pjw pasaanuyBbCPaHHW ycTpoAcre an npo^mruiux Tpy6 npa ax ycrraBOBxe b cK Bannrwe . 

HaatSonee dmnimi k H3o6pcrcim» no TexHircecxoft cympocm hbtihctcsi ycrpoftcreo jyu* pa3BaAbaomi 
□po^KnfaHbix TpytS npa ncpcspbmns huh dob ocnojaHeHafl b cxaajaaHe. cqnepmanjpe nonun 
q^ mmv^MH e umg xopnyc, aa napymaofi noeepxnocTH Koroporo BbmoTxaeubi HaKJioaHbte orrHocHTcnbHO 
uppAOjibBoft och Kopnyca nnoc&ae y^iacTRB, b ycTaHoaneioiwe na nocnenHHX c oouonjbio oceft Ha onopmjx 
anacTBBax eajibnyjoiiBdc anewtnTbi. 

HeflocraTKOW uroro ytrrpoHcrea hb/ihctch BCHaflw&flocTb cro pa&rrw B3-3a hcjjoct8TO*ihoh (hxtckob) 
npoHHocm Kopnyca, MBnaw ibBM T t u i uum a ct c hkh KOToporo b peoyjifaraT* BbmanHCHHH HamianHboc k cro 
npo^onbBOB oca bjiockbx y^iaerKOB Be ywoBncTBOpHCT ycnocHio apo«mocTH npa Kpy^cmra. 

l^ejib H3o6pc renin noBbaneHae B^eraoera ycTpoAcTea 3a cwt yecjnweimn npotjHOCTH cro Kopnyca. 

3to flocmrarrcH Tew. aro n mnnrwnanjcx ycTpoBCTBC b/ih pa3Bant*v>BKH Tpy6. copcpxamca bojimb 
mmaBRpKv a cadk Kopnyc, r& HapyacHOfl noocpxHOCTH Koroporo BbaxvmEHbi HamioHm*e (rnioorruibBo 
npoflojihaoft och Kopnyca nnocKHe ytncm, a ycTaBO&ncBHbte Ha nocnenHHX c nowonnjo oceft hb onopiojx 
nnacTHHax sansaiiyionpR anoaeirru, oornacao M3o6pe*re«H» Haxjiomnjc nnocna ytiacTKH Ha aapyxBOB 
xjoocpXHOCTH aopnyca BunonBXHbt b Bane nfUJBBBpaPtacxBX bckobok. och KOTopboc coEoanaxrr c ochwb 
Banw^ywmwx aneweHTon, a na qcsoaKax BbinojnicHbi orapbrrbie c onnoro Koana h 9xcneHTpB*mo cMemeHHue 
K Hewy na3bi, tip a. stow onopHUc OTiacTHHW pacnanoncmu d nauax h sccctko CBroaHu c ocstuu 
BajTMiyiMrtHX 3JICMCHT0B- 

J 

JJpyraw or/raaaew onacuBacworo ycTpoBcrea hbjih£tch to, «tro hb oTKpbiTou kohbc aajRAoro naoa 
BbmojiHCH AonQTXHBTcabHbza na3, a xafl^aH onopaan nnac*rnna cHa6«caa Bbccrynou, pacnanojKCHHbiw b 
AonanKBTcm>uoM nasy, npa stow ycrpoacTBO caafixcao rafixofl, oxnaTbiBajocneft aopnyc c onopHuwu 
nnacTHHRMH. 

yKa3AHHbic ot/dtoih o6ecne*araax>T BcokfOJKaocTb yBCHMWcaaH Tcjanaabi ctchkb Kopnyca n Haa6ancc 
oiiacsoM noocpCHHOM cckchhb cro, 6naron,apH aewy noBwrnacrca npoHBOCTb Kopnyca a, cjieAOBaTCJibHo. 
Han^cMHocrt* pa6oTbi ycTpoficTBa 6ca idmchchhh cro Howmaranoro xiapyamoro naauerpa p/w fjaHHoro 
THHopa3iiCpa. 

Ha (>ht. 1 Doicaoaao ycTpoBCTeo, ycraHoancHBoc a npo^anbHOB oa3BanbiipBbiBa£v<afl Tpy6c, o6nDffi bha: aa 
$ht. 2 corantc A-A aa $nr. 1; sa ^ar. 3 ^parwcaT aopnyca ycTpoBCTBa c KoacTpyKTKB&bxwH aneuesTauH 
n/m ycraBOBKH aanb^yxKnax aneueaToe; Ha <frar. 4 vxsr no crpcnac B aa <>ar. 3; aa $ar. 5 ceneaMe B-B aa 
$nr. 1: aa ^r. 6 cetKsae r-r aa {asr. 1. aa 4>ar. 7 ccucBBe fl-JX aa 4>ar. 3. 

ycrpoBcTBO fljia pasBanfaqpBKH TpyfS {<Jar. 1) CQncpHorr njsjTBBffpsnccsjsA nom>cft aopnyc 1 c ncHTpanhHMM 
KaaanoM 2 b pc3fa6aMU 3 a 4 b/m cocbmhchhh cootoctctbchho c kohohhoh 6ypanhECbix Tpy6 5 a 
c&&axHHHba4 o6opy^o8aHHeu 6. Ha aapysHOil noBcpjcaocTH Kopnyca 1 boa yrvtoM a ero npoAonbHOfl oca 
BfamanacHbi nnocxae yuacmi 7 b ebbc bhtbihaphmccjuix ucbobok 8, Ha Koropfeix BbmanHCHbi orapbrrbic c 

OBHOTO KOHUa na3bl 9, 3KCi;CHTpMXmO CMCmCHHtJC CrrHOCBTfJIWIO UCKOBOK B CTOpOHy OTKpblTOro KOHUa 3THX 

naaoB, c yr/ryoVicHHKMH 10 b ax npoxHBonano«.HUx orapbiTbiM kohuam crcHxax. B aaaax 9 pasMcmcHbi 
onopHbie nnacTHHbi 11 c K03bipbxaua 13 no ax nepa<>epaa ($ar. 1), BXOfl«mKMH b yrjiytSneHHH 10 naooB 9 
(<^ar. 3 a 4). 

Ha noBcpxHOCTH onopHbcx nnacTHH 11 ($ar. 1). KOHTaaTapyvntcfl c aopnycoM. M3roxoB7icm»i Bbccrynbi 13. 
Bxanjannie b AonojnxaTenbHbie nasia 14 (^ar. 3 a 4), mananncHHti c ua orxpbrrbcx yHacraax oaaoe 9. Ha 
aapysBoft DoaepxHocra aopnyca Bunanaeaa p«3b6a 15, aa aoropyio naHBHUeHa rafixa 16, oxBaT WB nr> nv» H 
onopHbie nnacrraHN 11 a o6occ<r^HB3uoiaaa cohucctbo c hx xo3bipfcxauH 12. BbicTynawa 13. yrnytijiCBHHMH 10 
b KOpnyce a AonanHHTC/ibabtMa nasaMB 14 ^BEcainoo wiacmsa U or npoaopora a BbmaACHaa as oaoos 9. 

Ha BHanHHX ot xopnyca noBcpxHocmx onopBbcc nnacraa U xoctko h c 3Ba ga Tp aqHb Pi cucmcHacw s ax 
pepxaefl ncpa^epna (rpananc) 3axpenneai»i oca 17 ($nr. 1 a 2). Ha aoropbix c nnuomjjo $HKcapyiomcro 
aonboa 18 ycTaaoBncau aanbi^ioniHC ancMCHTbi 19. npa stow oca 17 BanhuyxHsax gjiewearoB saapcancHbi 
aa onopHbcx imacTBHax 11 raa. *rro ax reowcTppraecxac oca cawvccrpHB coanaAaioT c rcowerpa«iccaBWB 
ocflMH caww erpaa lyuuwup imccxBX c;cko&ox 8 (cm. octaya nnnwo 0-0 na ^ar. 3-4). 

3Hcx^cHTpa«Btoe cwetn,eHMe naooB 9 oTHOcaTcnbHo nnotnaAH bckobok 8. a TamKe BeraniHHy waRcawajibuo 
BcowoxHoro yrnyojicHMH uckodok b crcKxy Kopnyca onpcACJuoor pacucrabzw nyrcw n/ia KOHKpCTHoro 
xanoparsucpa ycTpoftcTBa c yHcrow o6ccncicHHn Beo6xonaworo 3anaca npoHHocra Kopnyca npa pa6oTc 
ycrrpoBCTBa b ycjioBaax Kpy^tcHaa. A waKCaMamaHO boomoxhoc cwcn^enac onoprajx nnacraH 11 
OTHOCHTenhHO ocea 17 BanbuyiomMX ajicueHTOB 19 o6yc/ioaneHo pacnonomeHaeu naooo 9 boa hhx a tcw. vto 
rcouerpiTOccKMc oca cawweTpwa 3aKpcnncHHbLx Ha hhx ocefl 17 BanbixynusjaK sjicmchtod 19 Rojimiibi 
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COEIIS^&Tb C rCOMCTp*WOCMMH OCHMH CHUMCTpHH qCKODOK. 

Pafiora ycrpoftcTBa uohchhctch Ha npnuepe paaeanbOpBra npo$suibUfcix Tpy6 upn Kxmmjfxa huh dohm 
HapymcsHR rq mcnwBOCf o6csaho& homouhw 20 ($kt. 1, 5, 6) cBPaaaw bi. 

npo^KJiMOJc Tpy6bi 21 cnycRaJtrr BHyrpb o6ca«Hafl kolttohhu 20, b mrrepB&n hdojiot?™ h pacnnfpjuor flo 
npamaTHfl ax ctchok k ctchrc o6ca#HoA KonoHHbi 20 (<J>nr. 5) coaflaimew BuyTpeHHcro rsmpaBnimccKoro 
flaaneraiH. 

3aT«4 c nowombio pc3b6u 3 ycrpo«cTi» npHcocAHHHKrr k kojiohhc Tpy6 5 h cnycxaxrr b cxsaauray. no 
^ocnusexnni ycrpoftcTBou eepxMcrx) Koraja npo$iuibHbtx Tpytf 21 Konorafy 6ypwifaHboc Tpy<5 aauHHaicyr 
BpamaTb npn oflHOBpewcHHOM co^amm oceuofl Harpy3KH n npaubtBKH dojioctb ipy6 *epc3 qtirrpajifaHbift 
Kaaan 2 itopnyca 1 jd^koctuo. B poynbTaTe stoto HCfloxarae ^asncmicw yMacnm 22 {$m\ 5) 
np<4a7ibitt4X Tpy6 21 «*npaariHicrrcH no rnioraoro n rcpucnrmoro npamamfl eccft uapymHOM hobcpxbocth 
npofanum Tpyti e BHyTpcuHcfi oobcpxhocth o6caahwx Tpyt5 20 ($m\ 6). 

no oKOHMaHMH paaBAjibupowBaHuH Konotmy 6ypKni*uxx Tpyt 5 c ycTpoftcreou noAHKuajor H3 CEBaxmhi. 
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Claims |<X>opuy7ia H3o6per€iiMl: 

1. VCTPOftCTBO jyiH PA3BAJlbU0BKM TPVHB. ccflepmamee nonuft qgnHHHpHMCCKHft Kopnyc. na Hapysmid 
noocpxHocTB Koroporo BbmoriHeubi naiuioiarue ornoarrejiuio npojjcurbooft och nopnyca tuiqcxmc yuacncxi, h 
ycTaBoancBHbtc Ha oocnc^insx c nouomuo oocfl na oxropabtx nnacmaax Banu^y»mpe aneueffrw, 
ornmaDmoocfl tcm, tiro BamioHHwc nnocxBc y^acnus ua Hapymuofl noDCpxiiocm nopnyca Bunarntcmj s 
EHjje iUuuumpim o uuaA . uc&oeox, och kotopux coaaa^axrr c ochmk BanbtQTon^ix ancMCHTOo. a Ha uexoEicax 
BbmonHeHbi orapbiTbie c o^koto kohuh a 9KcueHTpn*iBO cuea^eHHue k He^y nacsu, npa yrow onopHbie 
nnacTHHbi pacnanoxenu b naaax h xernco cefraaHW c ochuh Banuiyiomjot ancucHroa. 

2. YcrpoflcToo no n.l, ornintajCHqeecH tcw, *rro aa ompu-row kohhc Kajajjoro nasa Bwnonncii 
UionajwTTZJibsshA naa, a itajBjjaji onopHan nnacrsHa caa6xcHa cucrynoM. paoMcmamtiad o 
AonmimrrcnbHOM naoy. npH yrou ycTpoftereo cna6acHo r-aftKoa, oxBaTWBaiomefi Kopnyc c onopHwuH 
nnacmHaMH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness docs not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view o f the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section R-JX in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4), 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 

pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 
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Drawings: 



Fig. 1 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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